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Abstract - Wellens’ syndrome, also known as LAD (left anterior descending) coronary T-wave syndrome, “widow maker” 
or warning sign, is a potentially unrecognized critical proximal LAD stenosis with possible fatal consequences. It can be 
associated with extensive acute anterior wall myocardial infarction, with left ventricular dysfunction and a lethal outcome 
within a few days after the onset of symptoms. It usually consists of a typical ECG finding in the precordial leads that rep-
resents a significant proximal LAD stenosis in patients with unstable angina pectoris. Although this syndrome is not indi-
cated for PCI (the patient is usually pain-free at the time of electrocardiography registration), it is necessary to recognize 
the characteristic pattern and perform an emergency coronary angiography and percutaneous or surgical revascularisa-
tion of the affected blood vessel. Here we present the case report of a 47 year-old woman without previous anamnesis of 
coronary disease. On admission to the Coronary Care Unit she was chest pain-free and had all the indicators of Wellens’ 
syndrome.
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INTRODUCTION
Wellens’ syndrome, “SQ” syndrome, LAD coronary 
T-wave  syndrome, or “widow maker” are synony-
mous for the characteristic ECG pattern observed 
in patients with unstable angina pectoris in a chest 
pain-free period. It is a sign of critical proximal LAD 
stenosis. The changes in T-wave which are in the pre-
cordial leads are subtle and can easily be overlooked. 
Coronary angiography findings confirm critical LAD 
stenosis (Hovland et al., 2006; Nisbet et al., 2008) 
most frequently in the proximal part. Recognition 
of Wellens’ syndrome is imperative considering that 
75% (Ayman et al., 2001; Stambuk et al., 2010) of pa-
tients develop an extensive acute anterior wall myo-
cardial infarction within a few days after the onset of 
symptoms. This case report is particularly interesting 
because it relates to a patient with no prior history of 
heart disease and with chest pain. 
Case report
Female patient Č. M., 47 years old, was admitted to 
the  Coronary  Care  Unit,  Internal  Clinic,  Clinical 
Center Kragujevac due to repeated episodes of chest 
pain  (Goor  et  al.,  2003,  Narasimhan  et  al.,  2004) 
over the past two days. The pain was sharp, stab-
bing, intensity 8/10, localized behind the sternum, 
with propagation in the left shoulder, lasting 10-15 
min. Associated symptoms included weakness, ma-734 MIRJANA KARADŽIĆ ET AL.
laise and profuse sweating. The first episode of chest 
pain was caused by exertion and stopped spontane-
ously. The patient denied any previous episode of 
chest pain (Stambuk et al., 2010; Mead et al., 2009). 
She had a 20-years smoker history of 20 cigarettes a 
day (Mead et al., 2003). In the Center for Emergency 
Medicine the patient received Aspirin tabl 300 mg 
per os and sublingual nitroglycerol and was sent to 
the Coronary Care Unit. At the time of admission 
she was pain-free.
On  physical  examination,  heart  auscultation, 
rhythmic action, frequency 64/min, cardiac sounds 
clear with no murmurs and thrills, BP=170/95 mm 
Hg, normal respiratory sound, respiratory frequency 
18/min, SAT 98%, t= 37°C, were registered. Other 
findings were in the physiological range. 
Electrocardiography (ECG) showed a normal si-
nus rhythm, frequency 64/min, normal axis, isoelec-
tric ST segment, deep inverted symmetric T-waves in 
V2, V3, V4, up to 5 mm in V3, in V5 shallow inverted 
T-wave -1 mm, biphasic in V6 (Fig. 1). The pattern 
is typical of Wellens’ syndrome (Mead et al., 2009, 
Nisbet et al., 2008) as a specific form of unstable an-
gina. The patient received therapy as recommended: 
Clopidogrel tabl 300 mg per os and a antihyperten-
sive from a group of ACE inhibitors, Ramipril tabl 5 
mg. 
Emergency laboratory tests (Mead et al., 2009; 
Nisbet et al., 2008) showed that the blood glucose 
was an elevated 7.5 mmol/l and the presence of 
positive parameters of biohumoral inflammatory 
syndrome – CRP 76.2 IU/mg/L. Markers of myocite 
necrosis (Stambuk et al., 2010; Ayman et al., 2001) 
were  CPK  444  IU/L,  CK-MB  21  IU/L,  troponin 
0.39  µg/L,  LDH  394  IU/L,  AST  58  IU/L,  which 
represent the baseline elevated pattern of myocite 
necrosis syndrome. Repeated analyses were within 
reference values. Due to the assumption of Wellens’ 
LAD coronary syndrome, a echocardiographic ex-
amination was carried out. It demonstrated nor-
mal  cardial  cavity  dimensions,  the  EF  (ejection 
fraction) was 55%, mitral cuspises partially fibrous 
modified, MR (mitral regurgitation) 1+, TR (tri-
cuspidal regurgitation) 1+. Hypokinesia (Sobnosky 
et al., 2006) of the apical and medial segments of 
the septum and the anterior wall of the left ven-
tricle were observed, confirming ischemic changes 
of the myocardium. Considering the baseline el-
evated values of cardiac enzymes, the ECG pattern 
typical  for  Wellens’  syndrome  (deeply  inverted 
symmetric T-waves in precordial leads V2, V3, V4) 
Fig. 1. Typical ECG pattern for Wellens’ syndrome deep inverted symmetric T-waves in leads V2, V3, V4, biphasic T in V6, R waves are 
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and  echocardiographic  findings  that  pointed  to 
ischemia of the anterior myocardial wall and sep-
tum, the patient was referred for urgent coronary 
angiography (Appel-da-Silva et al., 2010; Goor et 
al., 2003) (Figs. 2, 3).
Coronary  angiography  (Ayman  et  al.,  2001; 
Hovland et al., 2006) showed diffuse atherosclerotic 
changes on LAD and severe stenosis caused by ex-
ulcerated  plaque  in  the  proximal  segment  which 
narrows the lumen by about 95%. Other findings 
were in order (Figs. 2, 3). PCI (percutaneous coro-
nary intervention) LAD ad hoc was performed af-
ter a balloon dilatation stent (Hovland et al., 2006; 
Grochenig, 2008) was implanted (Figs. 4, 5). During 
the procedure, the patient received another Clopi-
Fig. 2. Coronary angiography before stent implantation shows 
critical proximal LAD narrowing, 95%.
Fig. 4. Coronary angiography before PCI shows severe proximal 
LAD stenosis.
Fig. 3. Coronary angiography before stent implantation shows 
critical proximal LAD narrowing, 95%.
Fig. 5. Findings after PCI LAD stent implantation.736 MIRJANA KARADŽIĆ ET AL.
dogrel tabl 300 mg and heparin 9000 ij iv. Recom-
mendations for further treatment: Clopidogrel tabl 
75 mg 1x1 for the next six months, Aspirin tabl 100 
mg 1x1, Atorvastatin tabl 40 mg 1x1. The patient 
was discharged from the hospital three days after 
the procedure.
DISCUSSION
This case report illustrates the typical electrocardio-
graphic features of Wellens’ syndrome (Boden et al., 
1989; Nisbet et al. 2008) in a 47 year-old woman 
with no previous history of coronary disease. The 
eponym is in honor of Dr J. Hein J. Wellens’ who was 
the first, with de Zwaan and colleagues, to describe 
this electrocardiographic phenomenon in 1982 in a 
subgroup of patients with UA (unstable angina). In 
this group, the ECG pattern gave inverted T-waves 
in the precordial leads; in a high percentage it cor-
related with an extensive acute anterior myocardial 
infarction and a poor prognosis. It turned out that 
75% of the patients (Narasimhan et al., 2004, Kard-
esoglu et al., 2003) had an extensive anterior wall 
myocardial infarction in spite of coservative ther-
apy within a few days after the onset of symptoms. 
There are two variants of ST-T abnormalities in the 
precordial leads (Appel-da-Silva et al., 2010; Tatli 
et al.,  2009)  in  patients  with  Wellens’  syndrome. 
The larger group, type 1, encompasses 76% of pa-
tients who have deep symmetrical inverted T-waves 
in V2 and V3, often in V4, V5, and sometimes in 
V6 (Nisbet et al., 2008; Stambuk et al., 2010) . The 
second form, type 2, have biphasic T-waves in leads 
V2 and V3 and this usually exists in about 24% of 
patients and is accompanied by a greater level of le-
thality (Tandy et al., 1999). These T-waves have a 
characteristic upsloping then sharply downsloping 
pattern leading to a T-wave inversion that seems to 
be different from the T-wave inversion of other eti-
ologies.
Wellens’ syndrome criteria are (Appel-da-Silva et 
al., 2010; de Zwaan et al., 1989; Tandy et al., 1999): 
History of a recent chest-pain episode; •	
Chest pain with normal ECG; •	
Normal or baseline elevated pattern of cardiac  •	
enzymes;
No pathological Q waves in the precordial leads  •	
or loss of P waves;
Biphasic T-waves in V2, V3 or deeply symmetri- •	
cal inverted T-waves in V2-V5 or V6 in a pain-
free period;
Minimal (<1 mm) flat or concave ST segment el- •	
evation or isoelectric ST in V2, V3;
Tight proximal LAD stenosis. •	
Wellens’  criteria  are  quite  specific  for  LAD 
coronary  artery  disease.  All  the  patients  in  his 
1988 study showed a narrowing of the proximal 
LAD (left anterior descending) coronary artery by 
50% and more, and in 59% there was a subtotal 
stenosis (means 85% narrowing) or total stenosis 
(Tandy et al., 1999).
This pattern of ECG changes in Wellens’ syn-
drome has been described in this case report in a 
female patient in a chest pain-free period. It is im-
portant to note these changes at a time when they are 
the only evidence of myocardial ischemia. For this 
reason it is necessary to do serial electrocardiograms 
or ECG monitoring in patients with unstable angina 
in a chest pain-free period. During episodes of chest 
pain there can be a transient pseudonormalization; 
T-waves become positive or more, often there, is ST 
segment depression or elevation (Grochenig, 2008; 
Tandy et al., 1999). 
There are cases of Wellens’ syndrome where type 
1 and type 2 alternated during observation and coro-
nary  angiography  demonstrated  a  critical  medial 
LAD stenosis (Kardesoglu et al., 2003; Sobnosky et 
al., 2010) .
The prognostic significance of the electrocardio-
graphic changes characteristic of Wellens’ syndrome 
has been demonstrated in this study where it was 
shown that the specificity and sensitivity of T-wave 
inversions in precordial leads of 2 mm and more 
indicated a significant LAD obstruction (69% and 
89%) and the predictive value was 86% (Tandy et al., 
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It is obvious that it is necessary to recognize un-
usual Wellens’ warning signs and to react promptly 
with agressive treatment (Boden et al., 1989; Mead 
et al., 2009). An ergometer stress test is contrain-
dicative in these patients because it can lead to in-
farction of the anterior myocardial wall (Goor et 
al., 2003), unless it is absolutely necessary for some 
reason and is performed with special precautions 
(Sobnosky et al., 2006). Diagnosis is based on the 
anamnesis, the baseline elevated pattern for mark-
ers of myocardial necrosis or normal values, and 
the most important characteristic ECG pattern. Pri-
mary conservative therapy may result in a transient 
improvement.  Recommendations  for  treatment 
include an early invasive approach, i.e. emergency 
cardiac catheterization and angioplasty or surgical 
revascularisation  CABG  (coronary  artery  bypass 
graft) (Ayman and Elmenyar, 2001; Stambuk et al., 
2010). 
  CONCLUSION
Wellens’  syndrome  is  a  potentially  unrecognized 
ECG manifestation of critical proximal LAD steno-
sis (Mead et al., 2009, Tatli et al., 2009) in patients 
with unstable angina pectoris in a chest pain-free 
period. This syndrome is a preinfarction condition 
of coronary artery disease with a high predictive 
value for the development of acute myocardial inf-
arction. Diagnosis is based on ST segment changes 
in anterior precordial leads, i.e. deep symetric in-
verted or biphasic T-waves, with or without mini-
mal ST elevation (<1mm), history of a recent epi-
sode of chest pain and a normal or baseline elevated 
pattern of cardiac necrosis markers. Ergometry is 
contraindicative due to a high risk of myocardial 
infarction.  The  consequence  of  failure  to  recog-
nize  these  subtle  electrocardiographic  patterns  is 
an extensive acute anterior wall myocardial infarc-
tion within a few days after the onset of symptoms 
(Stambuk et al., 2010; Tandy et al., 1999). This can 
be followed by left ventricular dysfunction, malig-
nant rhythm disorders and an often lethal outcome. 
The necessity of recognizing the characteristic ECG 
pattern in precordial leads in the ST segment and 
T-waves at a time when they are the only sign of 
myocardial ischemia is obvious. As this indicates 
the potentially lethal suboclusion of LAD, it is an 
imperative to react promptly and agressively with 
a coronary angiography to confirm the diagnosis 
of Wellens’ syndrome, followed by percutaneous or 
surgical revascularisation (CABG). We have shown 
the importance of Wellens’ syndrome in our case 
report because our patient had no prior history of 
chest pain, the electrocardiographic findings could 
be seen as unimportant, but a coronary angiogra-
phy showed severe proximal LAD stenosis. The pa-
tient was immediately stented and a lethal outcome 
was prevented. 
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